The association of the awareness and knowledge of diabetic retinopathy with the age and residential area were investigated among selected Selangor populations. A cross sectional study was conducted using open-ended questions. Only half of the selected population was aware and had knowledge of diabetic retinopathy. The awareness was significantly associated with the age among urban and rural residential population but not with residential area. Health education programs could be suggested to increase the awareness of diabetic retinopathy among the population. By having awareness and knowledge, early complications of the diabetic can be detected and prevention can be secured, thus, improved one's quality of life.
Introduction
Diabetes mellitus is a chronic systemic disease that could lead to various ocular complications. The diabetes progression among Malaysian population was quite alarming. The prevalence has increased tremendously from 14.9% to 80% within 10 years especially among young adults aged 30 years and above (MOH, 2008) . Diabetic retinopathy (DR) is an ocular complication of diabetes which represented as a progressive disease of retinal microvasculature that associated with prolonged hyperglycaemia and other conditions that linked to the diabetes mellitus (Negi & Vernon, 2003) . The prevalence of diabetic retinopathy ranged between 1.9% to 6.8% in developed countries (Bek et al., 2009; Looker et al., 2012; McKay et al., 2000) , while in developing countries, the prevalence ranged from 14.9% to 32.5% (Glover et al., 2012; Goh et al., 2010; Kim et al., 2011) .
In Malaysia approximately 58% of the diabetic patients showed characteristics and signs of diabetic retinopathy. From those who presented with retinopathies, 21% aged of 40 years and above (Naveen et al., 2014) . Data from diabetic eye registry in Malaysia showed that the prevalence of diabetic retinopathy was 36.8% and 14.7% of the patients had sight-threatening diabetic retinopathy (Goh et al., 2010; Squirrell & Talbot, 2003) . A study on one hundred and thirty-seven diabetic patients attended eye clinic in University Malaya showed that diabetic retinopathy was detected in 40 diabetes patients which contributed about 29% (Tajunisah et al., 2006) . Majority of the patients who had retinopathies was those at the age of 61 to 70 years (Tajunisah et al., 2006) . The associated factors of diabetic retinopathy were longer duration of diabetes (Kim et al., 2011; McKay et al., 2000) , higher blood pressure (Bek et al., 2009; Looker et al., 2012) and high level of blood glucose (Bek et al., 2009; Kim et al., 2011; Looker et al., 2012) .
The awareness of the disease is defined as the state of being aware about selected disease by heard some of the information or being conscious of that disease (Zhang et al., 2016) either with or without knowledge about that particular disease. The knowledge is the understanding, attitude to patient's perception, any preconceived ideas they may have and practice in which patients demonstrate towards eye disease and services regarding eye care (Al Zarea, 2016) . Previous study on diabetic type 2 who attended the eye clinic for the first time was found had higher awareness (86%) of diabetic ocular complication (Tajunisah et al., 2011) . Higher awareness was also found among those with tertiary education. However, lack of understanding of diabetic retinopathy with regards to never went for an ocular examination and also frequencies of follow up was found among those who had awareness. This was supported that among 50% to 55% who knew about diabetes mellitus they never went for an eye check up (Addoor, 2011; Goh et al., 2010) . Another study also showed high awareness (87.2%) of diabetes could affect the eye (Addoor, 2011) . The awareness of diabetic retinopathy was also revealed high among Turkish diabetic patient which approximately 88%. The diabetes patients also aware that early diagnosis was possible for diabetic retinopathy and could prevent severe complications (Çetin et al., 2013) . Similarly in Saudi Arabia, high awareness (76%) was shown among diabetes who knew that diabetes could cause eye disorders and the patients should go for a regular eye examination (Al Zarea, 2016) .
The awareness of ocular manifestation of diabetes in several rural area were 37.1% (rural India), 45.7% (Bagalkot), 49% (Ghana), and 63.3% (Nepal) (Ovenseri-Ogbomo et al., 2013; Rani et al., 2008; Shetgar et al., 2015; Thapa et al., 2012) . Majority of the studies was done among diabetes mellitus patients in hospital except for study in rural India which was conducted among public population (Rani et al., 2008) . In Nepal, during the awareness investigation among diabetes patients, it was found that 78% had retinopathies, 16.7% had proliferative stage and 40% had significant diabetic macula edema (Thapa et al., 2012) . This showed that lack of awareness of diabetic retinopathy; the patients could have low knowledge of the disease and missed the symptoms or signs that occurred due to ocular complications. Lower knowledge of DR also lead to reduced the right attitude towards practice and service of the eye care. Despite higher awareness of diabetic retinopathy that could lead to blindness among diabetic patients in Kano Nigeria, only 15.7% of then ever had an eye check up (Mohammed & Waziri, 2009) . It was also demonstrated that some of the diabetes patients had no or lower knowledge with regards to regular eye check up and the frequencies of follow up (Ovenseri-Ogbomo et al., 2013; Shetgar et al., 2015; Thapa et al., 2012) . They did not know that eye examination is essential to those who own diabetic. The knowledge of DR was found low which 59% did not know which part of the eye could be affected due to diabetes (Bodunde et al., 2014) . Only 14% could report the involvement of retina as ocular complications of diabetes. Majority who had knowledge of ocular manifestation was those who had longer duration of diabetes (more than 10 years) (Ovenseri-Ogbomo et al., 2013) . Good diabetic control was reported could prevent the retinopathies (Mohammed & Waziri, 2009; Shetgar et al., 2015) . The respondents informed that they retrieved knowledge of DR mostly from medical personnel such as doctors, physicians, hospital staff, nurses, general practitioners or optometrist (Mohammed & Waziri, 2009; Ovenseri-Ogbomo et al., 2013; Shetgar et al., 2015; Thapa et al., 2015) . This was followed by own having DR, family history and the mass media such as television, radio, newspaper or magazine (Shetgar et al., 2015) .
The associated factors of diabetic retinopathy was found to be higher educational level, longer duration of diabetes mellitus and also previous education of diabetes (Addoor, 2011; Bodunde et al., 2014; Çetin et al., 2013; Katibeh et al., 2017) . The knowledge of diabetic retinopathy was also related with the attitude to seek for an eye check up (Ovenseri-Ogbomo et al., 2013) . The age of the patients especially those among 35 to 50 years were associated with the awareness of diabetic retinopathy (Addoor, 2011) . In rural India, the knowledge of diabetic retinopathy was significantly higher among women and those who belong to upper socioeconomic strata and spoke Malayalam language (Rani et al., 2008) . Among those who aware of diabetic retinopathy, little that knew the part of the eye that could be affected due to diabetic (Bodunde et al., 2014) . The urban dwellers that had higher education level showed more awareness of DR than those from rural area (Katibeh et al., 2017) .
Prevalence of ocular complications due to diabetic was higher, however the some of the patients still had lack of knowledge and understanding about the diabetic retinopathy in term of the characteristics, signs, symptoms and the risk factors. Some of diabetic patients even though had awareness; the level of understanding is still low and ignores the needs of regular eye examination. By having knowledge and understanding, patients could self-detect the early signs of ocular complications that can lead to the vision impairment and blindness. Hence, this study was conducted to investigate the level of awareness and knowledge of diabetic retinopathy in selected urban and rural populations. The association of the level of awareness with the age and residential area was also determined.
Materials and methods
The study opted a cross-sectional study design in which intended to determine level of awareness and knowledge of diabetic retinopathy in selected rural and urban residential public populations. It was conducted in Ijok, Selangor as the rural residential area and Shah Alam, Selangor that represented the urban residential area. Urban or rural residential area status was determined from the authorized local council of Shah Alam and Kuala Selangor, Selangor.
Open-ended question was used to interview respondents from each residential area through a convenience sampling technique. The sample size was calculated based on the knowledge and awareness of diseases in previous study. It was calculated using this formula: n=Z 2 p(1-p) / d 2 . The Z was the critical value from a normal distribution to desired confidence level (Z=1.96 for 95% CI), p was from the expected true proportion of the knowledge and awareness of the disease, 11.62% (Zhang et al., 2016) and d was the desired precision (0.07). From the calculation, 81 samples were computed. After taking the addition of 5% drops out, the total number of sample size was 86 respondents. Therefore, the respondents were conveniently recruited from each rural and urban residential, which gave a total of 172 respondents. The respondents were group into 5, which those in 20's, 30's, 40's, 50's and 60's. It was equally divided into 5 age groups to investigate the association of age with the awareness of DR. The inclusion criterion was the respondents who were living in the selected rural and urban population for at least 6 months. Those who were directly involved in diagnosis, treatment and management of diabetic retinopathy for example ophthalmologists and optometrists were excluded from this study.
The questionnaire used in this study was adopted from previous study on the awareness and knowledge of a disease (Pfeiffer et al., 2002) . This questionnaire was selected for this study because it was an open-ended interview and was used to determine the level of awareness and knowledge among general population as this study was intended. Several other studies used semi-structured questionnaire with some guided answers for the respondents to choose. Thus, we could extract the response from the respondents, which purely from the knowledge that they might have without giving any clues or hints or choices of answers.
The questionnaire consisted of 7 questions that divided into 3 sections. In the first section the respondents were asked to fill up their socio-demographic data such as gender, age, residential area, the level of education and occupation. In the second and third sections, the interviewer asked the questions which needs the respondents' answer concerning the awareness and knowledge about diabetic retinopathy. The respondents were encouraged to answer without providing any clues or hints. The question no. 1 in the second section was asked about general knowledge of eye disease that the respondents ever know. The question no. 2 was asked to determine the whether the respondents ever heard or know about diabetic retinopathy. If they answered as 'no', the respondents were indicated as did not have awareness of diabetic retinopathy and they were given the brochure containing basic information about diabetic retinopathy. If the respondents answered as 'yes' in question no. 2, the interviewer proceed to the question no. 3 until no. 7. The third section comprised of question no. 3 to no. 7. This section indicated the knowledge of diabetic retinopathy. The question no. 3 was asked about the signs and symptoms of diabetic retinopathy. The sources of diabetic retinopathy information retrieved for the knowledge of diabetic retinopathy was asked in question no. 4. As in question no. 5, the interviewer asked the possible consequences of diabetic retinopathy. Then question no. 6 questioned about how to avoid the damage of diabetic retinopathy and the last question covered who are at the higher risk of diabetic retinopathy. All questions were asked verbally and the responds were captured and recorded for post-analysis.
Statistical analysis was performed using SPSS version 21.0 (SPSS Inc. Chicago, IL, USA). The data were stratified with the age, sex, educational level, profession, residential area, income, and others. The level of awareness and knowledge in selected rural and urban population was determined in frequencies and percentage. In order to compare the association of awareness between the age and residential areas, the Chi-Square test were used to investigate the association of level of awareness with the residential area and age groups. Data entry and statistical analysis were carried out using Statistical Package for Social Sciences (SPSS) software Version 21.0. Statistical significant was set at p<0.05.
Results
A total of 172 respondents were interviewed and women (69.2%) were higher than men (30.8%). The respondents were equally divided between the urban and rural residential population. The age ranged was between 20 years old until up to 70 years old and equally distributed into 5 age groups which the 20's, 30's, 40's, 50's and above 60's. In term of educational level, majority of the respondents had a secondary school (55.2%) educational level followed with diploma certification, degree certification. Those who had master or Ph.D. education level (4.1%) were the least. The highest numbers of the respondents worked at private sectors, 63 (36.6%). The frequencies and percentage of the socio-demographic characteristics of the respondents were shown in Table 1 . 
The awareness and knowledge of diabetic retinopathy
Question number 2 determined the level of awareness of diabetic retinopathy among the respondents. It was found there were approximately equal between those who aware (49.4%) and not aware (50.6%) of diabetic retinopathy. The difference of awareness was very narrow about 1.2 % only and it was illustrated in Fig. 1 . Awareness of the diabetic retinopathy was then analyzed between the 5 age groups among the respondents, which were among the 20's, 30's, 40's, 50's and 60's. The highest awareness of the diabetic retinopathy was among the age group of 50's (29.4%) and the lowest awareness was in the age group of 20's (8.2%). The age groups of 30's, 40's and 60's represent awareness of 21.1%, 22.3% and 18.8% respectively. The knowledge for diabetic retinopathy among the respondents was tabulated in Table 2 . From 49.4% respondents who were aware of diabetic retinopathy, they were then asked of any signs or symptoms of diabetic retinopathy they had known as in question 3 and the way they retrieved the information as in question 4. The respondents who were aware mostly reported blurry of vision (67.1%) followed by blindness (36.5%) and sudden loss of vision (25.9%). The least reported signs or symptoms of diabetic retinopathy were having difficulty in reading (3.5%). However, there were several respondents (22.4%) of those who aware were not sure about the signs and symptoms of diabetic retinopathy.
The source of information about diabetic retinopathy received by the respondents who were aware of diabetic retinopathy was asked. Majority of the respondents received information about diabetic retinopathy from their family members how had the disease, friends, vision or medical personnel, internet and from the newspaper. The least source of information retrieved was from the television.
Knowledge of diabetic retinopathy about possible consequences, prevention of diabetic retinopathy and risk of getting diabetic retinopathy was determined in questions number 5, 6 and 7. The percentages of this knowledge reported by the respondents were shown in Table 2 . Sixty-two percent of respondents reported blurry of vision as possible consequences of diabetic retinopathy. The least reported by the respondents was a sudden loss of vision (3.5%). Poor control of diabetes mellitus and longer duration of having diabetes mellitus was also reported as possible consequences. However, some of the respondents was not sure about it which 33% of the respondents from those who are aware.
The highest preventive measures thought by the respondents were to have a healthy lifestyle (79.1%) followed by the control of diabetes (41.3%) and seek for an early treatment (28.5%). However, some of the respondents (8.1%) were not sure about the answer. Despite some of them not sure about the answer, there was others answer given by the respondents, such as it cannot be treated (2.3%).
Person or individual at the risk of getting diabetic retinopathy was also asked to the respondents as knowledge of diabetic retinopathy. The respondents stated that the diabetic patient was at higher risk of getting diabetic retinopathy. This was followed with geriatric people (55.8%). Genetic factor also informed by the respondent to have higher chances in getting diabetic retinopathy (37.2%). Some respondents assumed all people were equally at risk (15.7%) to have diabetic retinopathy. 
The association of diabetic retinopathy awareness with age and residential area
The awareness of diabetic retinopathy was investigated if they had an association between the age and residential area. The age was grouped into 5 which the 20's, 30's, 40's, 50's and 60's. The residential area was divided into two, those who were living in the urban residential area and rural residential area. A significant association was found in the level of awareness with the age group in selected urban and rural residential area as X (4, N =172) = 19.71, p=0.001. Majority of the respondents from urban residential area with any age groups excluding those in 50's showed higher awareness than those from rural residential area. The age group of 30's which the middle age group showed the highest percentage of difference in awareness of diabetic retinopathy between urban and rural residential area by 4.7%. This was followed among those who were in 40's and 60's. About 1.2% differences of awareness was found in age of 20 years and 50 years with the least difference in percentages of awareness of diabetic retinopathy As for total respondents, it was found that the level of awareness of diabetic retinopathy for urban residential area population was 55.3% and rural residential area population was 44.7%, respectively. The level of awareness was about 10.6% higher in urban residential area than the rural residential area population. The Chi-Square test was done to evaluate the association of the awareness between urban and rural residential area. However, no significant association was found between the awareness with selected urban and rural residential area population [X (1, N = 172) = 1.884, p = 0.170]. 
Discussion

The awareness and knowledge of diabetic retinopathy
The level of awareness among the respondents was about 49.4%. It was indicated that only half of the total respondents aware of diabetic retinopathy. Those who were at 50's showed the highest awareness of diabetic retinopathy compared to the other age groups in 20's, 30's 40's and 60's. Lower awareness of diabetic retinopathy was also revealed in the study conducted in Ghana, Tamil Nadu India and Bagalkot which about 49% (Ovenseri-Ogbomo et al., 2013) , 37% (Rani et al., 2008) and 45% (Shetgar et al., 2015) respectively. The survey in rural Tamil Nadu Indian was conducted among the public Indian population during the diabetic retinopathy screening session (Rani et al., 2008) . Similarly with our study, the interview was done among the public population but we did not examine the ocular health of the respondents. However, in Ghana and Bagalkot, it was conducted in the hospital based setting which the diabetic clinic among diabetes patients (Ovenseri-Ogbomo et al., 2013; Shetgar et al., 2015) . Several other studies showed higher percentage of awareness for DR ranging from 76% to 88% (Al Zarea, 2016; Bodunde et al., 2014; Çetin et al., 2013; Mohammed & Waziri, 2009 ). The awareness of diabetic retinopathy was also found to be higher in Malaysia which about 87% aware that diabetes could affect the eyes (Addoor, 2011; Tajunisah et al., 2006) . This might be due to the selection of the respondents. Some studies conducted the survey of awareness among those who attended the hospital either at the endocrine clinic (Bodunde et al., 2014; Çetin et al., 2013) , diabetic clinic (Addoor, 2011; Al Zarea, 2016) or eye clinic (Tajunisah et al., 2006) . The selection of the respondents that among those who owned diabetes mellitus and came to the hospital for health examination could cause higher awareness that diabetes had ocular complications. Furthermore the studies opted semi-structured questionnaire that provided option of answers to be chosen from the lists. As compared to the current study, this survey of the awareness was conducted among the public population regardless they had diabetes mellitus or diabetic retinopathy, which we did, not asked. The open-ended questions were asked to the respondents without giving any clues or hints to gain pure response from the public weather the respondent have awareness and knowledge about diabetic retinopathy. This was design such a way to investigate of the actual awareness among the general population.
Blurry of vision was the common reported sign and symptom of diabetic retinopathy followed by the blindness. Blindness was have been aware that can caused due to diabetes mellitus (Addoor, 2011) . In Turkish diabetes patients, higher awareness of diabetes complication that could effect the eyes (88%) and vision (94%) were reported (Çetin et al., 2013) . The respondents were aware that diabetes was associated with blindness either it was a slow blindness or acute blindness. This was followed with intraocular hemorrhage and retinal detachment. A very extensive of diabetic retinopathy signs was reported by the respondents (Çetin et al., 2013) . As compared in our study, the respondents stated blur vision, blindness, sudden vision loss and retinal damage for the signs of diabetic retinopathy complications. The responses reported by the respondents were quite similar with the previous study even though the method of survey was different. Our study interviewed the respondents while other study used self-administered questionnaire that given to the respondents with several options of answers (Çetin et al., 2013) .
Majority of the respondents who was aware of diabetic retinopathy retrieved the information from the history of family members who had diabetic retinopathy or eye complications of diabetes mellitus. This was followed from history of their friends and from also from vision or medical personnel. It was agreed that communication with the health workers or medical personnel will increase the awareness and knowledge of diabetic retinopathy (Bodunde et al., 2014) . Similarly, the leading source of information about ocular complication of diabetes was obtained form the hospital staff and the patients who owned diabetes (Mohammed & Waziri, 2009; Shetgar et al., 2015; Tajunisah et al., 2006) . The medical personnel such as ophthalmologist, optometrist and general practitioner were among healthcare professionals who have been chosen in the event of ocular problems due to diabetes (Al Zarea, 2016) . Apart from it other sources of information was obtained from family or friends history, mass media such as television, internet, radio, newspaper, and also healthcare posters (Saleh et al., 2013; Shetgar et al., 2015) .
Blurry of vision, poor control of diabetes mellitus and longer duration of diabetes mellitus were among possible consequences of diabetic retinopathy. The level of knowledge of diabetic retinopathy in this study was considered moderate which only half could reported the actual or correct information about diabetic retinopathy. Our study stated that opted a healthy life style and seeks for an early treatment could avoid the diabetic retinopathy. Healthy life style such as dietary modification and involvement in active life style could avoid the metabolic disorders and complications (Tudor & Georgescu, 2013) . Adopted active life style will keep a good physical and mental health in fast moving urban resident and showed could prevent from chronic diseases and improve one's quality of life (Mansor & Harun, 2014) . When the survey was conducted in public population, moderate (50%) level of knowledge of diabetic retinopathy was also found among the respondents especially in the rural area (Rani et al., 2008) . This showed that the public population still lack of knowledge and awareness of diabetic retinopathy. Some study showed that even though the respondents had higher awareness of diabetes mellitus could cause several ocular complications, a lot of them did not know that a regular eye examination was necessary to prevent the worse complications (Bodunde et al., 2014) . Some of those who aware of diabetic retinopathy stated that there was no need of visit the ophthalmologist for an eye examination if the diabetes was under controlled (Al Zarea, 2016) . However, poor control and longer duration of diabetes mellitus were also commonly reported among those with ocular consequences of diabetic retinopathy (Addoor, 2011; Bodunde et al., 2014; Mohammed & Waziri, 2009 ). The duration of diabetes that more than 11 years had 3.7 times more likely to developed ocular complications of diabetes (Addoor, 2011) .
The association of diabetic retinopathy awareness with age and residential area
The awareness of diabetic retinopathy was associated with the age but not with the residential area. However, those in urban residential area showed higher awareness of diabetic retinopathy than respondents in rural residential area. As in our study, the age was found to be associated with the knowledge of diabetic retinopathy (Addoor, 2011) . The study divided the respondents' age into three groups i.e 35 -50 years, 51-60 years and 61 -86 years. A significant association was shown in those with age of 35 -50 years.
That revealed the younger generation had more awareness the ocular consequences of diabetes. The similar pattern was revealed in our study which when the percentage of diabetic retinopathy in both urban and rural residential areas was combined and the age group was rearranged as in Addoor's study, those in 35 -50 years showed the highest awareness of diabetic retinopathy (43.4%). However, the age selected of Addoor's study was imbalance across the groups and sample for each group was not equally distributed. Despite of younger age who shown higher awareness of diabetic retinopathy, the older age (more than 80 years) was also had higher knowledge of diabetic retinopathy (Ovenseri-Ogbomo et al., 2013) .
Even though the association of awareness with the residential area was not significant, it displayed that awareness among urban residents was a bit higher than rural residents. Similarly pattern was also showed which rural population had lower awareness of DR than the urban population. The awareness of diabetic retinopathy was found to be lower in rural population of Tamil Nadu India (Rani et al., 2008) , Bagalkot (Shetgar et al., 2015) and Ghana population (Ovenseri-Ogbomo et al., 2013) . Those in rural residential area had studied among traders and farmers who had diabetes, but lack of knowledge that diabetes could affect the eyes (Ovenseri-Ogbomo et al., 2013) . However, higher awareness was revealed in several urban areas, which approximated 84% was aware of retinopathy as a complication of diabetes mellitus (Mohammed & Waziri, 2009) . Higher awareness that showed in urban residential area might be due to the study was done among diabetes patients who attended the diabetic clinic. As compared to this study, it was performed in the public not at the hospital setting. Urban dweller with higher education displayed more awareness of diabetic retinopathy than those from the rural area (Katibeh et al., 2017) . Previous study showed no significant association of age with the knowledge of eye and vision involvement in diabetes but those with higher education and longer duration of diabetes were significantly associated with the knowledge (Çetin et al., 2013; Tajunisah et al., 2006) .
Conclusion
In conclusion, only half of the respondents had awareness of diabetic retinopathy in selected urban and rural residential areas of Selangor. The level of awareness was equal in both urban and rural residents. Moderated level of knowledge has been shown among the population and it was associated with the age especially in young adults age group. This indicated that the education and awareness campaign should be increased to improve the level of knowledge and awareness of diabetic retinopathy among the population. By improving the awareness, any complications of diabetic retinopathy could be self-detected by the patient and severe damage of the complication can be avoided with an early treatment. Therefore, blindness caused by the ocular complication of diabetes can be prevented and improve the patients' quality of life.
